Cardiac resynchronization therapy impairs left ventricular relaxation despite improved left ventricular systolic function in patients with severe heart failure  by Waggoner, Alan D. et al.
JACC March 19,2003 ABSTRACTS - Cardiac Arrhythmias 129A 
1187-16 Staphylococcus Epidermidis Genes Involved in 
Pacemaker Lead-Associated Infections 
Didler Kluq Frederic Wallet, Christelle Marquie, Rene Courcol, Salem Kacet, University 
of Lllle, Lllk, France 
1187-19 Impact of Asynchronous Ventricular Activation 
Sequence on Cytokine Activation and Oxidative Stress 
in Paced Patients 
Staphylococcus epidermidis (SE) is the most frequent microorganism isolated in pace- 
maker related infections (PMI). It has been proposed that the Staphylococcusadherence 
to polymer surfaces and his capacity of biofilm formation contribute to the pathogenesis 
of infections of implanted medical devices. Biofilm formation may be divided into two 
phases. The attachment ln which at/Eand fbe genes were involved. The adheslon in 
which bacteria accumulate in a multilayered biofilm, which depends of the gene ica. The 
importance of these genes in PMI was unknown. The understanding of the mechanisms 
of infection could lead to new preventive and therapeutic measures and new clinical crite- 
ria for the diagnosis of PMI. PCR was used to explorefbe, at/E andica in: 49, 10 and 14 
SE involved in PMI. intravascular catheter related infection (IVCI) and saprophytic strains 
respectively. Results: PCR on the 49 SE isolated from PMI disclosed the genes fbe, 
atiE and ica in 46, 45, and 14 respectively. The strains involved in PMI were comparatjle 
to strains involved in IVCI for fbe and atlE but were comparable to saprophytic strains for 
ica. Conclusion: genes of attachment have an important role in the mechanisms of PMI. 
We have no evidence for a role of ix. The development of new preventive and therapeu- 
tic measures against PMI must be aim at the mechanisms of attachment. Detection of ti 
locus by PCR do not discriminate invasive and contaminating SE when PMI is sus- 
pected. 
MEN E. Mark&u, Emmanuel N. Simantirakis, Dragana Nikitovic, Stavros I. 
Chrysostomakis, Konstantinos E. Vardakis, Nick C. Klapsinos. Panes E. Vardas, 
Heraklron University Hospital, Heraklion. Greece 
Sackground:Asynchronous ventricular activation due to permanent pacing through the 
right ventncular apex results in functional and structural changes, reduced oxygen con- 
sumption and disturbances of fatty acid metabolism. The aim of our study was to exam- 
ine the uninvestigated role of abnormal ventricular activation on the oxidative stress 
(serum lipid peroxidation), serum levels of interleucin-6 (IL-6) and tumor necrosis factor-a 
(TNF-a) in paced patients. 
Methods: We included 12 patients (7 men. aged 56 f 6 years) with sick sinus syndrome 
and first-degree atrloventricular block, in whom a permanent dual-chamber rate-adaptive 
pacemaker was implanted. All patients had a normal echocardiogram and coronary 
angiogram. The pacemaker was initially programmed as AAI with a basic rate of 40 bpm. 
The patients were randomized for 15 days to either AAI or DDD pacing, with a basic rate 
of 60 bpm, blood samples were taken and the study continued ln a crossover design. 
During DDD pacing, the ventricular activation was fully paced. At the end of each l&day 
randomization. blood samples were taken to evaluate lipid peroxides, IL-6 and TNF-a. 
Before randomization, the same markers were evaluated following 1 hour of AAI and 1 
hour of DDD pacing, in a random order. 
Results: One hour AAI and DDD pacing marker values showed no significant differ- 
ences (Lipid peroxides: 250 f 11 O~molll, TNF-a: 2.3 f 0.9 pg/ml, IL-6: 1.9 * 0.9 pg/ml in 
AAI compared to 267 * 97 ~ol/l. 2.0 f 0.71 pgiml, 2.5 + 0.8 pgiml respectively in DDD, 
p:NS). However lipid peroxides and IL-6 levels were significantly lower, following the 15. 
day AAI pacing period compared to the DDD pacing period (Lipid peroxides: 372 -f 136 
prnolll. IL-6: 3.6 * 1.2 pg/ml in AAI compared to 499 * 1 lOpmol/l, 4.9 f 1.7 pg/ml respec- 
tively in DDD, ~~0.05). TNF-a revealed no significant change (3.2 * 1 ,O pgiml in AAI ver- 
sus 3,5 * 0.6 pg/ml in DDD, p:NS). 
Conclusions: Patients with asynchronous ventricular activation sequence caused by 
right ventricular apex pacing, showed increased cytokine activation and oxidative stress 
levels after a short-term period of continuous pacing. The clinical importance of these 
findings deserves further investigation. 
1187-17 Ectopic Pacing at Near Physiological Rate Protects the 
Developing Heart Against Anoxia-Reoxygenation 
Antonio Rosa, Jean-Philippe Maury, Jerome Terrand, Xavier Lyon, Pave1 Kucera, Lukas 
Kappenberger, Eric Raddatz, Institute of Physiology, Lausanne, Switzerland, CHUV, 
Lausanne, Switzerland 
Background. Recently, rapid and transient cardiac pacing has been shown to induce pre- 
conditioning in animal models. Whether the electrical stimulation per se or the concomi- 
tant myocardlal ischemia afford such a protection remains unknown. We tested the 
hypothesis that chronic pacing of a cardiac preparation kept normoxlc can also induce 
preconditioning. 
Methods. Hearts of 4.day-old chick embryos were electrically paced in ova during 12 h 
using asynchronous and intermittent ventricular stimulation (5 min ON - 10 min OFF) at 
110% of the intrinsic rate. Sham operated (n= 6) and paced hearts (II= 6) were then 
excised, mounted in vitro and submitted successively to normoxia (30 min; 20% 02), 
anoxia (30 min; 0% 02) and reoxygenation (60 min; 20% 02). Electrocardiogram and 
atrlal and ventricular contractions were simultaneously and continuously recorded during 
the experiment. Reoxygenation-induced chrono-. dromo- and inotropic distrurbances, 
incidence of arrhythmias and alterations of electromechanical delay (EMD) in atrium and 
ventricle were systematically investigated in sham and paced hearts. 
ResultsUnder normoxia. the isolated hearts beat spontaneously and regularly and all the 
baseline functional parameters were similar in sham and paced groups: heart rats (190 f 
36 bpm), atrio-ventricular propagation (20 f 4 mm/s), ventrwlar shortening velocity (1.7 
* 1 mm/s), atrial EMD (17 * 4 ms) and ventricular EMD (16 * 2 ms) (mean * SD). During 
reoxygenation, with respect to sham, paced hearts showed 1) a lower incidence of 
arrhythmias. 2) an increased rate of recovery of ventricular contractility and 3) a faster 
return of ventrwlar EMD to basal value. However, recovery of head rate, atrio-ventricu- 
lar conduction and atrial EMD was not improved by the pacing protocol. 
Conclusion. These findings suggest that chronic electrical stimulation of the ventricle at 
near physiological rate selectively alters some cellular functions within the heart and con- 
stitutes a means to achieve a non-ischemic preconditioning. Supported by the Swiss 
Cardiology Foundahon. 
1187-18 Evaluation of the Arrhythmic Progression in Myotonic 
Dystrophy Patients Implanted With a Prophylactic 
Pacemaker 
Antonio Della Russo, Giuseppe De M&no, Sergio Valsecchi, Loredana Messano. 
Tommaso Sanna. Gemma Pelaraonio. Manuela Pace. Fortunate Manaiola. Vincenzo 
Giglio, Juan J. Pellanda. Paolo Zecchi, Fulvio Bellocci. lstituto di Card&logia. University 
Canolica del Sacro Cuore. Rome, Italy. Centro per le Malanie Neuromuscolari, UILDM, 
Rome, Italy 
Background. Myotonic dystrophy type 1 (MDI) is the most frequent autosomal dominant 
muscular dystrophy ln adult Ilfe. Cardiac conduction disorders, supraventricular and ven- 
tricular tachyarrhythmias are common and often life-threatening ln MD1 patients (pts). 
Aim of the study was to evaluate the progression of bradyarrhythmias and the occur- 
rence of spontaneous tachyarrhythmias in implanted MD1 pts. 
Methods. 32 MD1 pts, presented with symptoms and/or brady-tachyarrhythmias, under- 
went an invasive electrophysiologlcal study (EPs). Pts with HV interval > 70 ms. received 
a prophylactic pacemaker (PM). Pts with indications of class I of the ACCIAHA guidelines 
received an implantable defibrillator (ICD). Results. 19 pts (52k12.4 years, 6 males, 16 
PM and 3 ICD) were followed 11+7.2 (median 12) months. During follow up one patient 
suddenly died for no-arrhythmic cause. A progressive pathological lengthening of the AV 
interval was documented in 3 pts. Sustained supraventricular tachyarrhyihmias (6 pts). 
non-sustained (1 patient) and sustawed ventricular tachycardia (1 patient), not docu- 
mented at EPs were recorded in pts with imolanted PM. Two of the 3 ots imalanted with 
1187-20 Cardiac Resynchronization Therapy Impairs Left 
Ventricular Relaxation Despite Improved Left 
Ventricular Systolic Function in Patients With Severe 
Heart Failure 
Alan D. Waaqoner. Navinder Sawhney, Victor G. Davila-Roman, Mitchell N. Faddis, 
Washington University, St. Louis, MO 
Introduction: Cardiac resynchronization therapy (CRT) for severe heart failure has been 
associated with reduction in LV volumes and improved ejection fraction in a majority of 
patients. In addition, CRT consistently lengthens the diastolic filling period, however the 
impact of CRT on other aspects of LV diastolic function has not been extensively studied. 
Methods We evaluated 17 patients (age 59 * 12 years, 15 male) at baseline (before 
CRT) and (4.051.6) months after CRT usina PD-pulsed wave DoDDI~~ (PWD) echocar- _ 
diography and tissue Doppler imaging (TDI). 2D measurements included LV end-dias- 
toliclsvstolic volumes and election fraction. PWD measurements included mitral EIA 
velocity ratio isovolumic relaxation time (IVRT), deceleration time (DT) and diastolic filling 
time (DFT). TDI measurements of early diastolic myocardial (Em) velocities were 
obtained at lateral (L) and septal (S) mitral annulus in apical 4-chamber view. Resuks: 
(mean * SD) are shown in table. 
EDV(ml) ESV(ml) EF(%) DT (ms) DFT(ms) EmL(cm/s) EmS(cm/s) 
Base 280t65 213+79 24*4 177+57 329+95 ll.Oi4.3 7.0*2.8 
CRT 258292 170*93 32*13 213zt79 406+164 7.8i3.1 6.0*1.8 
P .03 ,006 ,004 .05 .04 .005 .07 
After CRT, LV volumes decreased and EF increased, PWD derived DT and DFT 
increased, but without significant changes in heart rate, E/A or IVRT. TDI Em velocities 
decreased significantly at the lateral annulus. Neither PWD nor TDI measurements were 
significantly different regardless of the EF response. Conclusions: Improved LV systolic 
function after CRT is accompamad by significant changes in duration of LV diastolic filling 
but with prolongation of LV relaxation. 
an ICD received therapeutic interventions due to ventricular tachycardia and ventricular 
fibrillation. Conclusions. Prooression of bradv-tachvarrhvthmias IS common in MD1 ots 
with mild infra-hlsian abnormalities. Supraventricular tachyarrhythmias are frequent even 
if not induced dtmng EPs. Prophylact!c implant of devices with diagnostic capabllities and 
therapies may be an effective treatment strategy. 
